A photolabile oligodeoxyribonucleotide probe of the decoding site in the small subunit of the Escherichia coli ribosome: identification of neighboring ribosomal components.
In this work we report the synthesis of a radioactive, photolabile oligodeoxyribonucleotide probe complementary to 16S rRNA nucleotides 1397-1405 and its exploitation in identifying 30S ribosomal subunit components neighboring its target site in 16S rRNA. Nucleotides 1397-1405 lie within a single-stranded sequence that has been linked to the decoding region of Escherichia coli ribosomes. On photolysis in the presence of activated 30S subunits, the photolabile oligodeoxyribonucleotide probe site-specifically incorporates into proteins S1, S7, S18, and S21 (identified by SDS-PAGE, RP-HPLC, and antibody affinity chromatography) and into three separate 16S rRNA regions, specifically, nucleotides A-1396, G-1405-A-1408, and A-1492 and A-1493. These results provide clear evidence that G-1405 in 16S rRNA is within 24 A (the distance between G-1405 and the photogenerated nitrene) of proteins S1, S7, S18, and S21 and each of the other nucleotides mentioned above, consistent with other studies of 30S internal structure. Although the probe binds to inactive 30S subunits about as well as to activated 30S subunits, photolysis of the inactive 30S.probe complex leads to a very different pattern of protein labeling, providing strong evidence, at the protein level, that the inactive to activated transition is accompanied by conformational change in the 1400 region of 16S rRNA.